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Abstract 



PURPOSE:To provide a practical and efficient driving method suitable for simultaneous selection of plural 
lines of a simple matrix type liquid crystal panel. 

CONSTITUTION:This device is provided with a matrix panel 1, a common driver 2 and a segment driver 3, a 
liquid crystal layer is interposed between a row-shaped scanning electrode group 4 and a column-shaped 
signal electrode group 5, composed of a frame memory 6, an orthogonal signal generating means 7, a 
product sum arithmetic means 8 and a synchronizing means 9 and a frame memory 6 holds the inputted dot 
data for every frame. The orthogonal signal generating means 7 generates plural orthogonal signals having 
the mutually orthogonal relation, and these are successively supplied to the common driver 2 with a suitably 
combined combination pattern and the scanning electrode group 4 is selected/driven with a prescribed 
sequence complied with the combined pattern. The product sum arithmetic means 8 performs the product 
sum operation between the set of dot data and the set of an orthogonal signal, the result is supplied to the 
segment driver 3 and the signal electrode group 5 is driven. By repeating the set sequential scanning plural 
numbers of times at one cycle, the desired image display is performed. At this time, by the transversal shift 
and the longitudinal shift of the orthogonal signal, the displayed picture quality is improved. 
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i 

T. 

A^t'Jfc. 

U £©ffi#£foii7^>K:j&DT£SSffii¥£i?rJ£© 

t, 

y u-&* * u a> e>© h Y^-zmimsZ-i % yy 
raws*. i-iM**"eiM}j**«**B»Dsr* 

mm \z « u TK«*©B«fln*©tt« *«r s b a *a 

tr 5il*B 1 G&©KB&*&1B. 

1M JM*fcl«*C!)llEflEm#©E5I*ltf 6 bXttA 

Afc^&^at-r sn&a i iam©isa^SM. 

[BMW 4] fTtt©£Mm£Htt©ft9*Sft£: 

©HfcffiBB£tf«bTfc*THJ*;*/'<*;i'£F'y h- 
^-^ CSS 3t > K ARtf-fe^* > h H 5-f /t£ 

Aic«*&u^s«ffi»£Uf£©7'f >s#fcam&T?a 

Wis £ 1 ft H v hx-^©» titSS^©fi 
©«»JSWCJ:0#6nfc«»»^fe-fe^>hF9'f 

a#cHi*Mi*n*36«ia©9'f >*fta«tUT 

■b^ y V F 5-f A©WJEE t^=e> F 5-f A'fflffifJEEt© 

m. 

[if #51 5] jfcWt«Sf©*5-f>ftftNfcr*t, 

ms=96] *a©jts«ffit^©m^@«st©ra 



(2) #SB¥7-72454 

Kb. ttGttft©&££«cic£aN*ft&ftttu Mia 

t br 99tam^sffi icy-* s 

MEj6WI«*jWWiSn*:l»©»3eBMilc-¥A 6*1 
SiaciW. **©«£EU'VH6» , 6, 

*>£«tf£b. maB*^to*/ti'>Biift©7i/-/» 

iff *3t»t»»3igan5ft©T?*oT, 

aaia 1 7 u~ a^sec^t. 3Ra«anfcs£3E«tt 

»©#*SEfi*©tt*£fctf/'l*>fc. *C«R£*l* 
**«*»©»*£*»***>£**. S&S^i&!t#®t 

[BWM17] £*©£«!« ££*©e*««&©m 

fcf£Sfc3>ttbTfc*»^*;]/©^#asK:*t>T. 
!*©**«** Sfc**3HM**HS UTH«f ta 
«U jMB*ft©fr££tttei££B*«flyfrU fflB 

^ U fl8i&fe2ESffi»£JI^SbT7W-Ai£lE&fTfc 

ttG£msff nfctt©&£ftM£#*. e n 

*>&*J*U tlieifi#£;blLrt*>tt«»©7l'-A 
felEftfct* D jl£ nS ft ©T?fco T. 

nia^k-A^sciivsT, ^m&R-zwzM&mmm 
<D&M&{mom.&&t>itwyt, ^©7i/-AXtt 
50 »»iHista©7i'-A-tr©jfeamffi»©a*^t>-ii:^^ 

«SC (L*) ©**«#6fc***t«PFS-j6LT 
WB«*©»*3»t«K*3S«**«» 

Sff&attftC. 

47 MEi£3n«flwaKsft&n©«jenat:#x.&n 

©#^sm^n. wi2^smsspic*v^Tia32bfcffi* 

7 u-A^g^icsio igan. 

iiiae^saKtt. jfe«©#Fi (t) ta^x-^i 

(t) >wmns*u 
[gel] 



(3) #ffl¥7-7 24 54 

3 4 
N B/l 
Gj (t) g lyF, (t) +jlr £ V (H+1)J F k (t) 

[82] Sff&SiifclCv 

»-i wib«»sew^;kz»— r>*tfiir)^Te.nfcfijtSEfiffi 
*v»t, (t) atqjjnsn. 

N h/l 

i-l k-l 

N 

V kJ = (l£ | ! (k*L + m) j ) 1/2 k=i/L 
m-1 

ffiSc (L#) O^S^ffi*>6^S^icmSP&-ffiUT ttEflOTMKtt. jfcMWFi (t) }d&t^f-9 I 

u mcitaEft^tRMixTMEe^Mifcx-^fi* (t) ^Bwraan. 

fcftl&U ttEjt«W»*JKtoe*LT7>-i»jaE [ft 5] 

N «/ L 
i-l k-i 

L 

V kj =(L-^| 2 (k*L+m)j) 1/2 k«l/L 
m = l 

[g&attfll&lMI] [0 0 0 2] 

[ooon so m&v&m m&&K$imwm, mm, urn* 
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(4) 

5 

SB»*« < h U #X£I £i|i*fiv h 'J #X 

CDH^^ifc* I MS^-WHR^StttfT* 

PfltTN«fi*STN*ftS«»Ufcfc(Otf»0, K& 

<ft5tONI^tOFF»fl!)*SS«©S)W/h*<&'3 3 
>h?Xh#ffiTbT<*. 

[0 0 0 3] ##0>a. «ff7hU^xa«A«^ttB 

ma (n*> fcajR-rs i7w-aot<7)*tiipi (1 
-l) /n») »4-5e©/t-f7x«Eta«. ffiffl^n 

«»**ra**fc, i7i/-A«imt*acDiKSF«ffliio 
h^xh^fiT-rs. hi 5ttc<D7i/-Aj&ss*ft 

[0 0 0 4] «BEWftttlC*tt*7l/-A«:«fa»0 

r&^ifc&flsj t, KSffi/wxi/t*f7X«EE0>ttffi 

ffi^^x^fiv^H»?wjiian**Kaa*^39«o * 

s & ^ 5 * tc*coismi£/t jux n±*osii^ 

fKSfti. 

[0005] hi 7xi/^;uaafl:*ff 
ftt>fc*'&fc**t*aa*o*ft*«L&y7 7T?* 
#a««w©m7x«Ei/^ft*#< , rs*fc 



&BW7-7 24 5 4 

5 co^^7(cit^SW^coSa^©{£WS / >bT^ 
*. L*>L&**6* rcD;H7X^;Vg®{b^SCtct> 
;^7Xl/^;p©«3lttON/OFF©« 
EE«s*«T3*3>h^Xh©«fc*#a:5. 

[0 0 0 6] C5Ufc«E¥^ftft©n«jfilfcab. * 
»©fcVM»ft«fcbT r*R^>f>H«»ia50iultipl 
e Line Selection) J **«*SnT^*. 0J*-fcE> S I 
D 1 9 9 2fc*^T*^M^y*Xttfc<tO«ft««ft5 
(SID 1 92 DIGEST pp232-235, 1992) . X, Htltffl&'T 
ZtttLTftm-l > ■ 7*-#X • S/X-rAXtt** 

r^^OrafifSRtt (Active Addressing Method) J 
S5B8UTV>S(SID ' 92DIGEST pp228-231, 1992). £tl 

5>r >»<Da#jT?tt3i<, *ft7-Y>*H«fKa#!-rs 

gdt&S. l ^>*©a«Ttt&<llft0^>ftH 

WrKa«-r*o-c. ft*<o««*»a*Kttx**«iSai 

BPS, S©H«flH*tWMtt«LTaWt«fc 
«IWSjKB*»«. ^©S*W^«»*a«> T. N. 
Rucknongatfaantf 1 9 8 8 5Hc38*LTV>* (1988 IDR 
C, pp80-85, 1988) 0 

[0007] ssfc±ai/&*a^>H»a«ttta 

&-&fri**TilEfc ruiSThUirxo^xaEaCilfcJ: 
5®PI#& (Pulse-Height Modulation(PHM) Gray Shad 
ingMethods for Passive Matrix) J #ttt££ftTV> 
«Att, JAPAN DISPLAY 1992fc*v>T*BW > • 7 
*-*X *>X?AXtttei0*ft*«ft5 (JAPAN DISP 
LAY 1992-69) . ^0^;>X«ffi*a»a*j*-C»4, 

^^6n^« ^©ssx-^[4, £*®ih*k^ji 
^n^g^r-^ (Kyhr^) KS^TRffsn 

v-i >\t^^-^\z^\:rzJEL^mnmm^wMt^ 
^zffimfttLTmwbfttthvT&r), mtwrnskK 
*)mffi8&\z&%nz> boTJi&v^. 

[0 0 0 8] 

5^ >fWa*ftfc*ttv h U ^xffl*a/^*;Kz>BB 
[0 0 0 9] *R5^>Hfira«tt»4, fTttOj£S@ffi 



7 

Tflr*mW*Mft-r*t>©-C**. 3*>H9-f/ttt 
>£3sfc>T F y F5 J -*l:£i;T3JIrrs«BEl'^;i'£ 

[ooio] &&7i>mmvi&-c\& 7&£mmm\z 

jtSE-rss^tfja-f^-r ^©^hc i isj^u-s. 
m\z ¥ v h^-t? <om£m:zmn<Dn<Dmmmw.\z& o 
■c*tttf#a«»ii©/x-r 7x«ee«¥-!M * 

#a«MW©/W7X«B£ttfP»*l/fc?-f > 

flufrsvfc&s. ;r©&3fc¥j£&tctr£#i8£L^rcn- 

£§©trS£&§-f5*£8§HBM,i:-t-5. 

cooi i] >rai^a*iSfc*viTtt*3SEe« 
«eoT. ^afmffisiicwio-r^^T^ics^bfci 

* 3 © 7 -f > £S&© 7 -f > t OHttftOgftttt < A: 

Fy hx-*£*£«^©«»K<fcOif-»£n. ftKlC 

i©^*lca«. PW»R9'f>*n**£9-f;'*N© 
¥**U:D flWM»©«EEfcH:'<**« 

a«©«£E39«*< »o^j«an«:*»©«*»tt3eaHi 
«««©tt»**3ae»fcfc*. attwaMiW'f 

©«EEj*»««/t^>{rik#i/T*< ttD^*an&*» 
©«**ttflr*«B*©*»««*E«iica*. -««fc 

K*IM»tt*«*D«**©!llcJ: 

■3Taa*3i«*fl:UTU*5. K±©y*&pmaft? 

tSWb/S: 1 *B©9-f >fc«tt©9-f >fc-CBB&* 



(5) ttR?7-7 24 54 

•e. *»nM^»«Httft«ffittlcjBBar«»RMI©tr 

s s»£Sges bw tr « . 

[0 0 12] >ITOW!tlsfc*V»T/WX«EE 

TSn*fi«©*RHy Fx-^BSS^Fy Fx-* 
l:Sttt»Sn5. Hyh5*-*»IWI«3R©»&«A 
«- 1 ~+ 1 S-caS8Ufc«t*£5. A«**BaWD!F 
10 5ST?tt£S ¥ y Fx-*©«1BS* F y © 
&»;fcfcfcDA9<>fW©¥jSra«K:*l,V». «t> 

^©««b**<ft«. c©*«*/t^>«rrflE±jiw* 

»t^Bn - tt«©*Hl" , yi'fcft*fc. 

tr**©**^ >tH«aKbfcefc/x^tt©an 
*afcjob*/t'f7x«£E©«»wwt«« 

SflsL-2a*©IS**fflTl/*5t^5»S*t»5. ^ 

*ft#ttfcBHT*aa*©a*»M-r***»EB» 

[0 0 13] 

[Sgji£l»&-r£fc«>©^&] 0 1 §#flaUT*5£^© 

*;H t n t > F 5-f A* 2 £ -fey* > F F 5-f A 3 £ £ 
{|;LTV>-5. Vh'J^X/^;HttfT«©^Stm@»4 
50 &9Utt©0WnB»5j:©nK:ttM«^«ES«fc«liS 

^ssp 5 iz«a$nT*3 1) znzmmtz, 
[0014] *ftn©jB-in«ajftr«ft. ^w-a 

fc H v ¥7-9 £7 F y F 

5*-^tt*3iE««s4 5 azmmzmfet 

40 n-5iH« (FyF) iC^fSfSB^x-^T**. iS55 
7 »2V>fciltSH«K*«Wfc©ltS«^ 

seffisssfjeoiaBa^Ta^issiir*. snri*. «a 

ttC 3 *©^SmS* 1 »£ l/PMCilt«««ft 

SS*asn-5 Fy h5 f -*©1fiii0MrefB&¥*7!8» 
5<6S*n-6it3Sm^©iSi;©MT?RlfS©S[»}SS*ff 
*©tt*t"fe^>bH9'f/ , t3fc«»LT«^ 

50 HffiSfSWSKlSffJft^. l^»l*a9tt7V-A^ : E>J 



(6) 

9 

a-^a 7 * & ©n^cai* -< 5 > ^ss v> icuws -a- 

«JK«IBtt7l>'-A.* i E»J 6 Fy Fx-*©$ 

*a*/K*wi/*«n-r«*R/w7i*U'X#Ri o 

*«ATV>*. C©7HWX#aiOH:n»#R9fcJ: 

*y 6K«»r*. in at. uwmreai i **a/c 

450, EJfl^R9©SW£§ttT=);E>F7-f A*2Rtf i0 

*. 

[0 0 15] BIT, «fc9-f >aiRttfc*V»T4*Oi6 

**«*H»»K:Wi'r»«^*iiwr*. h 2 144 9^ 

>HBB»©*»H-e*«. Fi (t) ~Fe (t) » 
#**ttlfcBlj0Sft««ffi»»*«U Gi (t) ~ 

Gs (t) aftft^stcmirr««jB£ib»«»i/T^ 

5. ££m#&JE?« (0, 1) fc*WT56«fciE«fl8! 
CS&S-Vr, 1©$££ + Vr. #«R»M«OV 27 

±a»&43rrr>iaa:LT«Ru tkwot 

[0 0 16]-*, £ft««fl£Bltt3n««EEttKfi: 

^ViTlia* © F */ h<r-P& 1 1 i (lttvh'J ?x© 

***ON<0«rttIii=- 1, OFF©l$liI.i=+l£ 
fit, SnS^-^AWGi (t) 30 

ns. 

[0 0 17] 
«7] 

N 

[o o 1 8] mu #auuniwc«tt«^Hii»«EH: 

>©*©#tti»:*. flh>T. 4 5^ >RNfS«© 40 

1) mtt&z. 

[0 0 19] 03«Wa 1 s hM»£7*T&J6S0 - ?i& 
*. 4 7-T >l3P#jI#!©«£, «Wii!5»6 4BOWa 

3 s«j±-rn«a^$n-5«ic «*.«fi < t > \t 1 

#B©Wa 1 s hICftWl ICttffcl-T^S. WlttlW 
(t) ©4ffl©A;i'Xtt (1, 1, 1, 1) ©ttKEai 50 



#BB¥7-7 24 54 

" "" '"' 10 
SttS. F 2 (t) tt2SB©Wal shWRW2fc*f 
fSLTV>£. W2ttlJWB©35IW'WWl''UI'fcte 
D«¥TD-l/'Wfcfc*. CWaSUTFi (t) \Z 

^ana/wxtt (i, i, o. o) omzmmzn 

5. HiStC. Fs (t) tt3#l©Wa 1 shMRW3 
fc&fcUT*?), *<7>/VVZ\$ (1. 0, 0, 1) ©$ 
icBB^JSns. F 4 (t) «4#§©Wa 1 s 

hH»W4fc^JgUT*D. ■f-ffl/W/US (1. 0, 
1, 0) ©^KSB^JStU.. ft±©n9!»&9i&*ftfll 
K. i|l©^tticm3hs»ft*iiiK£Hfllfc 

*<asfta»^t)tt;^> (i, i, i, i), 

(1, 1, 0. 0) , (1, o, 0. 1) , (1, o, 
1, 0) T*b*n*. 0 2 ©»££«. 2*g©£fc 

M L x <b n-©ft**tott/i * >fcflte Tittsm^ f 6 
(t) ~F 8 (t) tfglftlSflS. KTWfcfc. 3S1 

[0020] a±, «a^'r>^a«ffitc < fcn«, a 

tt<»H**fcfciW©»*8«#Bn*. X, JffttE/t 

;l^£m7X«EE£©«{fc£#%4>U ON/OFF 

■*jt**fls*rfc/t-f 7x«BE©**a»5rttfcft o . 

7l/-A*»KJ:*3>h9Xh©»fll*MNWr«W 
H4B. 1/2 4 0DU tyWftfcJlSW 
5, j»M©ffS£Mm£*r*-«:3 F Jt©ft 

JSfcttfcJfc^MW-f >WiHHRS©3>h5X Ftb*< 

awsn-oj*. «RniHHRtt©mKtt. 

&^gBK^t*7W-A&§©«l<W, **fifi©« 
-ttlft±. {Rtt*E©fittfc «Ub*»©INc*««|lff 

[0 0 2 1] *X9l©»=:Bttfeaj£r«»©¥ 
SfctftHJf-r*. ¥N7hU^xa«EIV^^©1l 

^*«ffi© 94 >mmmtr s t v> 3 ^assi ut. 

h H9-f /t©Wffit3t>H9-f/t©if£Efc© 

ffl©^«s0-3&. *SEaffi»©^7-f> 
ScSNt-rat, ftac^«n«j^iEMi©9'f>ftn 
*N©¥*S©j5«Jcia;«-r-5. -fiS(c, m#ici^^s 
iRsnsigsttffi©^ ft* titsm*© 

n»»*7WX«kfl«aK tt**«EE©iMKflaJ»Jt*. 

*««^©/^x«EEv^A««<a*. ^t, rm^r 

*ffiEttffi<ft*. W»aHR5-f>fW«*<ft* 

c©te*^s#a*?7'f >»**«tiDrs tfflfp^©^^ 
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(7) 



7-7 24 54 



11 



12 



[0 0 2 2] tt^T* **WO*=B»S»jsfi-fsab© 
^a*RW"TS. **^>f>a«jSfefc*^TI4, aft. 

So -toe, «Sk*H»fc:Wibfc»o*3lM«C*A 

rnsafcts. t¥oT&rbfc&o£ofc$s?-r> 
•r e lt i my v-kfc&mmmz 1 H«i"n**K: b 

Tfc&K XBffi©±*»&T^faoTj6SH«*fc:BB-h 
&T^6±^XIi9>^AK:JK«i*lbfc«^'bK»T 

feSo ^a^-r>swftTi4^bfcffi»3. 

FFW7 1/- AJft^&Ifa > h 7 X h £[pJ±T5 21 i 

[0023] $e»sc *Kwo»Ea»*ajsr5a<© 

iBffi«)±*6***-f^ra»k:aRbTlciftoT^SE 
HHhWfcto*. *©Pfc »S*RI&fcBRb&PW>** 

iim^i^t^^ w«fca*ib&#5-f>©»» 

/^>£An#A**fc<fcD, >0»s*£«- 
tcbr, B^icS«bfe*S:©>lirms«SS^«<o^e 

N 



iff 



30 



(t) 



i-1 



[0027] «3fea)**9-f >Wii*-cBil3lt*tbfc 
Brta«s-fc&*. 

[0028] x, ttft+aJir^tffciEa^-f 

*». n+ i*afc*tbrvifc*s»fitsL*a*»fc 

. 2 



B*©a&****«. X, £*BBfelflX.&tta©Mttft 

ft^ft-rsaa©^ &^>©»^/^>&An# 

BB©±* ^T^fnJo T*SEtt-f KHffi*T*> 6±^X 

\*5>#&\zM*A&iRLrc%&b®mr&%* fc&vm 

*SMS«©*»/X^>*iia«*©H»t*fttbT 
Aft*A**teJ:D* ft^>0B«fcfl¥3fcbT. 

[0024] g^tc, ^KB^JBSBn^ajsr^ab© 

*Bfc±D»R***fTfc5*&. N+l^Blc&g^ 

-f >*RW-sc!)TH:3te<, *»*a*i-r*«ic4ai^-f 

>ft««-T, N+l*Bfc*+bT^&*a«ft«»*: 

t«T©*a8fc«oTtt*u ff««BBic9imsn 

Sx-^M^Gi (t) »4KT©»SC9C«-3TfWr 

s. t?soa»*as!»Kfiax-*T!**vci + i) s 

[0 0 2 5] 
W8] 



v 0>l)j 

[0 0 2 6] 
[ft 9] 

B/ I* 



= ( 



L 



N 



CN- 



,2 . , , 1/2 



(t) 



k- I 



;PXtt©K^«£E**Jnfo6a:V»«fcbTt>AVi. c©^ 

u tt#«B»fc&jnsn*5 f -*«*Gi (t> Rta 

TOftSl lfcttoTtfWT*. 7£0ttft*BftftK 

Kax-^TftSVki S:ff)-»bTiJ0^.S9trJ:0<&^® 

[0 0 2 9] 
[ftl 0] 



a -2 

m-1 



1/2 
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(8) 4#BI¥7-7 24 5 4 

13 14 
[0 0 3 0] * * IScl 1] 

g j (,) =jr S '*j f « (t)+ jr 2N F * (t) 

i = 1 . i k B I 

[0031] ft*o*a7-f >a«i6tf«iii««*Lfc ^-^t^^vu ftfmEbTft*.a*te±o«^««3B© 

fflrt**JS-fc&*. [0033] 
[0032] a±KWb/t«t, as^a^wKfia^ »i 23 

i=l k-l 



[0034] 1 laxjjfcEmfcaRsnfcWjftir^^u 

[0 0 3 5] a? 

i£%a^a£^a»s^fc:a^natcft«aftoa 

T36*«*»*Bfeoaji*T?a«wft-r«. aftav 
^aBKyhx-^^atttSEm^oaiiowTrwBia 30 

[0 0 3 6] #»W©a2fflffifcJ:ntf, ff«©3t*« 

Bfs©5-f >a«KBB*Ta#iBars. x> pyb ^ 
bT«*««»ftB»-ra. b«£hi9bk 

-f ;t©»£E i: 3 * > H ? *f A© WE t <0 ffl<Di$m £ H -o 
[0 0 3 7] *»W©»3«HI;:cknK, fi£M»tf>B 



*B*aafcam-s*fci(««a0ttttftT bi- 
sk* or, ±mx\*±mK^\simimw&m\z 
m& \z mm * n* aw 7 xbbe a**im ^ <o 1 

[0 0 3 8] *^W<z>m4fflffitr<i;ntf, HISfcBRL 

&ifea««©a»t*-f ^;i/StcAn#^.^«(c± 0 , 
BRftea«b&*»©BT?«*in|Kffl*»a«©tr6S 

awrtft^-KT?**. aa5>r>ap»aRSfc 
*i^thu a#aa©±*&aa*-r3H«fKa«uT 

Baaaoiaatfttb*. £<&*s\ *a*H«ffc:a 

im 1 «m ^;vtT?«^*a«rk:a«Lfcft 

[0 0 3 9] *«W©a5«ffiKintf, A;i/X«JE^ 

aw, n+ i*BfcatbT^&se»afta»*#te» 

fico^x-^T}4*<i6*co^x-^^SV>T^S 

-rwcko. BnHB0aafcatfKffi*fc&H*v 
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(9) 

15 

[0 040] 

mm\z$siwtZc 05«. Bie*i/&s*ttttBft*i 
j****fl:i/fc*is«itwriHn»H7?*«. (a) Km 

rm\z, *m\**sV7)v/njv)i (s/p) xmsk 

2 lfcfliATSr), A^^n&fJTJVHi/hT-^* 
S/P«»@»2 ltr}iffi^cDy^'Ja--y h2 2-2 

35-;** 'J a=y F 2 2 ttfg i mzm 
•jarenfcHy hx-i'ssty fi^e^ties 

(Dot Clock) £§ttAtl-5<ffi. -><J7;i< 
//t 7 V)Vm&M& 2 1 S 7 V- F R M, 0 n 2? 
ymCLl, CL2£gttAn. **>J:i- Ft 
*ftTg£&3Mt^WE. S€r»*y-h^G, R* 

[0 0 4 1] ^□yflfCL ltt->'J7;PH«^ 

fCL2B8 £>y Fmftt£*fj£LT^£. SStC, -*f 
©§£&*7 H I'X^Effi 2 7 ».im*ffl L7 H 
&>k®i&2 8&fiSAT*0> 7FVX9J&I5ISS2 9£:f^ 
UT*^y:l:^F2 2-2 5K&i!g;*ftTV»S. 
&*7 F l/X5g£®g& 2 7 tt§£&#:5"r 5 >!fft£M 30 
K2 6C^$tlT*0-€-©$!lffllSSttS. EU, g£ 
>i*-^-1'5>^%*[iIS52 6. «£&*7Fl'X3S3a5| 
&2 7, R3-tHL7Fl'X?S£lH|]&2 8, 7FUXW& 
[sJK 2 9 tt, 0 1 ICtr Lit R/W7 F VX^ii! 1 0 
*LTV»S. t^5TK*ab7FWXlS4[5lK2 8tt 

tt. 0 1 t*l/fcW«#R 9 fc#«bTV»*. 
[0 0 4 2] 0 5 CD (B) fcjft1-«fc. R*Wb*"f5 
>y»4HK3 0ttWa 1 shBWB£EK3 1fc»« 40 

dcoWa 1 s hK8?E£lHl?&3 1 tt, 

*ffl 5 >^58£®» 3 0 fcUBMreXSBBS 2 

©£ n y £ m^tt-fei'/ > F F 7< A&tfn* > F 5-f 
A©K»*!Wcfflt>6n*. ftot. Bliff*ft£Btt 

3 2tt. 01 C;RL&EftM!P#ftl 1 te»*l/Tt> 
5. Wa 1 s hM»584E&3 lOffl^iW^g&lal 
»3 3**l/T3*>H9'f/ , «KfMianw*. ®& 

fc. /t>Ja=y F2 2-2 5©ffl;W?£Wa 1 s h 50 
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HftX£BK3 l©ffl*^Ctt8fl©WMKi=s» F 

3 4-4 1 jW£«g3nTV>*. rn^©«Jf8g3.=.y F 
tt. Blfc*l/&«»l«l*R8fc*f*tTt»*. 8fi 
8MIK!/ F 3 4-4 1 \tZ Mv F©F*<y Fx-* 
©**fc»*LTV»*. tf*.& l#B©BJJ«ar:y 
F 3 4 tt 1 flBOft^tSlcHUTffiMKffCfr 

fctsx-^m^sffrSf*. b«k. 2sb©ss8ss 

i-y F 3 5tt2?0i®ff*mCHUftSlft**fTft 
^HISTSt*-********. HTB«fc8»B© 
JBWH=?h4l tt8MB®ft9«SlcNl/tt*iBff 

£fTfcv>#i&i-*x-**^£ffr£-t-s. ;r©ttfcl/r 

ffr£$n&8?j#©x-*ffi^«8/4gillll?&4 2£ 

[0 0 4 3] fc*. *Wfc«fflUfc-fe^>FH5-frt 
»4 1 Fy hSft 0 3 fcfy hOy-^e^tStfttD** 

•C 8 ItJEE LTT F U ^X^JUcHWC* 

FF5-f/tttiKII&t6**fllAT^S. <BU lia©^ 
-^A*IStt3lfi/Fx4tKSnT^S. «£oT. 8 
/4^W4 2^LT, l|sI(CO#4Fy F»©® 
^x-^ S-fey*^ > F F v< AfcCii-raaCbTVs 
5. ^43, *Wt?B3t>F5'fA* ! b-fe^>FF7'f 

[0 0 4 4] filT, 06~08£#HLT, 05fC^U 
fclaI?S©&ffi©Il^&P8ilCiJJM-rs. H6»|4tE»t 

a-y F2 2S^UTfeORAM^ ; EiJ 2 2 1 SftS-T 

^©RAM^^'jB^aiffstcsjDiTen 

ftFsfF^-^SSfcrvF-f^Ejrr*. XtinvVr 
2 2 2 SriBATfe t) -> 'J 7^//^ 5 UJl^ftHIK* 6 8 
F*ttT?A*sn* Hy Fx-^ft-HWBM-*. 
ffil^SnfcFy F5 i -^B7Hl'X«SlleI»S^L'T# 
ta*7 F UXft£BK# & ft»3*i«*e&»7 H 
Xffl^tcS^RAM^t'J 2 2 i©Bf«s*icta®$n 
2>.' XtiJ*7y5 L 2 2 3SffiAT450. RAM** U 2 
2 l*»6R*fflSnfcFy F5*-^S8lfy F-fo^y 

RAM^tU 2 2 lf47Hl'X«lftliItt*^UT. R* 
at 7 F I^X*4ll«*»6«»SnfcK*lBl/7 FU-X 
IB^fcJStTHy FT-^SR*lBf. 
7r2 2 2ttft*&&£'f 5>?ft£lBmfr&|ttt£n 
SS$ii*y-Fff#GtcJ;r)«ffll$n. IB*9»^2 
2 3»4R*tHLi'nyd?fl|^CKC±0(W»an. RA 
M>tU 2 2 1 ttSfrji^fflWEJCfSUTfflffllSnT 

[0 0 4 5] 0 7li\Va 1 s h MftX^lilK 3 1 © JWfc 

ttftwrtftaw^tRw-rftaoiaiiH-p**. ^©m 

ftH£BB3 1it. 4ffl©4tfy Fx-f y^X-f 



(10) 

17 

(D i p Sw) 3 1 1-31 4£^i LTV>£<, 3 £ 
\Z. 3{0©*fel^^3 1 5, 3 16, 3 17<hH@0D3 
>SD-^3 1 8£ii;iT^5« 4<S6Dx-f^^X^7 
f3 11-3 14tt. I«S£H«ft»fc-r»fH©a**to 

[0 0 4 6] liiOr^y^y^a 1 lttSlEI 

*1T^S. HI-B, »lH3t3tt-p»4Fi , F 2 , F, , F 

y-JMv^Z 1 2t4»2@*3lEJc43Jt5lia^*>-&/ , « 
1, 0. 0lcR£3*rO>*. BPS, *2[S;£ 
£fc#V>TFi = 1T*D, F 2 = 1T*D, F 3 =0 
T&D, F4 =0t^T% WlfltK:* 3SB©t^ 
y^y?3 1 3l4»3laI*SE»(0|ft*'&*? j a:^^> 
1, 0, 0, lfcRSSnw*. BP-6»3H3fe*fc* 
^T. Ft =1, F2 =0, Fa =0, F4 = 1 hUr> 
Tlr>*. 

[0 0 4 7] 4#B<05 s ^y^ r X-1 p y9 1 3 14J4«4lHl 

36*»©a*^to*/i*>i i o, i, ofcttesnr 20 

l^*. IME^&Kfc^TF! =1, F 2 =0, F 3 = 
1, F< =0?*§. 3l©tW^?3 15 ( 3 16, 
3 1 7\t3>bu-y3 1 8(C«i:0$I^$n, 

3>hp-^3 1 sjitffy^om^mn (clock) 

RlS***>Z*-btm (Load) \Zfo®VT&± 

3 15, 3 1 7£^LTl#g©5Vy:7;Wy? 1 3 1 
ltfiSHfrU fiff^Ofi^m^Fi , F 2 , F 3 , F< 391 

thiiztiz. z:n6 4flc!)ie«m#i4V^;i*«i3iS* 55 

[0 0 4 8] &*5l/^;««@IKI40/l U^UOBSS 
(l^ + Vr/0/-Vr l^Jl/OjtSft^lC&ft-r* 

asns. aiEsta+tt (1, 1, 1, n 

* > **-r s 4 «©*Sf«^**iijajJcTfffl* $ n 

5. «2lil**fc»ffr*t» -feW^3 15, 3 17 
^l/T2#B0r^y^ y?3 1 2rt««RSh* 
m&WW> (1. 1. 0, 0) £#T*4fl®|K£H 

*Fi , f 2 , f 3 , F 4 jwaaana. «TH»fc. « 

m3®£&X\ttU22 3 1 6, 3 17*4hbT3#B 
OT^;^>fyf3 1 3#ffl*«KS*an*. SB4 
lal36at-e»4-fel/^^3 1 6, 3 1 7£;frLT4#B©x 
* y-fMy^Z 1 4**ffl*«)fc««an«c 
[0 0 4 9] H8tt9tgft:i=y KO**fttf»ffSR 
9IT*»©llttBIT**. £iIT$4, 0J^<ht,Tl#B 
ojggSgji- y h 3 4 £;kLT*£o £©SWS:j.-* 
h 3 4t44®CD*teMiaS¥PlHlK (XOR) 3 4 1-3 

4 4£«*TV>*u l#@MOR3 4 1 14£3«ffi© 
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i frRtfm^mffi©sg i w©sjj«tew o st en& f * 

XOR3 4 2t4^2fffC®IDST^n^fiXH^F 2 t 
g§ 2 fr/IB 1 MfcM O ST & n& H y h x-* 1 2 1 ©« 
JM««fTft5. 3*a©XOR3 4 3«JB3frfctJ0 
STenfctt3?MS:F3 t»3fx/»lWK:WDST6 
hx-* I3i©«jrfflg£frft3. S^fC, 4 
# B 0 X O R 3 4 4 *4Jg 4 fxfcM 0 S T 6 nfcift&IMK 
F^ t»4ff/aiJHfc«0ST6*lfcl«yh5 ff -^I 
4i©«*»a*ff&3. £tt£4<@coxORco&gil;: 
14, 4flO|&aa[|ll»3 4 5-3 4 8i5Hfl!)*«WI& 
3&HI8&3 4 9-3 5 3©»*£to1*#S&*»#!»* 
SMiLTSO, 4«CO«ffii8*^^TSlffia31b, 
MoaiWfctJQST-B^x-^flHiGi S*riW 
HTHHH;:* 0 5K:^bfc2#B©t»g»:i:2y h 
3 5l4»2WIC«0 3T*5 s -$Mt*Gi SfftfrT*. 

[0050] *r&b*»^>HBSW&fr*fc 

H«36««&ftTv^iiBO, yE&mmfcwmznzm&fo 
H2fcsi/fctt*-&t)ii-/^>T»4, nnm 

&2ftfc^f >**£T+ V r Xt4- V r T***n«>» 
£*U/2tf>r*;M'fclH*i;*. 89¥*!M 

1 0*aE-ettH«fWisn&^T©^-f >k+ 

R*nt5-f >*»*T-Vr©WJP«Eta*J*. - 

h5=--^3B«tta©a*^^>ft*t>-r«^K:l4, *StR 
WW© A-f 7X«JBEJ4 1 / 2 1M ^;Hf»ffi«fc»Ito** 
fcft*. b*bft*«6, «»^^>«t^ONXI4*OF 

-f >#*T+ V r X14- V r T***n*«Mfc*+U 

[0 0 5 1] 09l4^1CO^«S/^>iC±^3>h^ 

Itl^, (A) »4ffia/^^>S««b&»'&S«l^ 
(B) J4*ON/1^>**SUfc»'&T»5. ^77^ 

[0052] 3&^*^S'&fc»ffl-r*a«M'6b*ic*« 

*^TS5o «R5-f >R««Rj«fc6^Ttt, ffift 
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19 

H ffi © ±j5> £ Mfc*-f o Rl$ LT fc ft o T j£S"r 

ist9ira«^nfc*sm^ 
/ 2 tj-f * jufi co i y A*agniwfc** 

i fiffl-r ^-r^tc^oT 1 7 u-A*s»nrtfc 
[0053] mi 0tt«r6bB»»»©-«i*3KL& a? 

0«EE»»*Wa 1 shNftlC££R£U 4*1|T 
HlOfcSWr. Fi (t) tt**fll#»»ft*tol/T 

mtmitvKo *Timao**Trtt, Fi . f 

2 , F 9 , F4 ^ + Vr, +Vr, +Vr, -fVr 
fc-feyhW. *©Fs , F 6 , Fr , Fs Ttel&ffl 
1*£Lfc + Vr, + Vr, -Vr, -VrStyft 

«ft«»*ICttoTJHUSn&Gi (t) , G 2 

(t) , g 3 (t) ©x-^AwsBarr*. h2k* 

brz±ONft<DG2 (t) 2fctf£OFFPS0Gs (t) 

fcftjte«»«jEE*«4iiiaRan5«fc i @383rrs 

So 

[0 0 5 4] ffioT*^/^>^ON©Kf«fiJit91 
lDSn*»*BBl lfcSLfc«fc&*. (B) 40 

itmz, mtzLmmttiz&nttzoN/^yv^ 
[o o 5 5] 01 hi ofc*Lft#w"su§*'& 50 



4MW7-7 2 4 54 

totf/^>«8S-r*Wa 1 s h|gft»£l£IK®ftttn 
a***« , rH*HT»*. g#«lct4* H7fc«Lfc 
Wa 1 s hUft»*HI*tH-o«IS6ft#l/T*D. 0 

So gfcS;£t4, 3>hD-73 18C^>7^3 19 
3Wi*B*nT^«*-C**. ^©«|v7^3 1 9teX* 
*>X*-Mc*Si;TB£t^nyiMB*| (C 1 oc 
k) tl/2*-f^^»fc»*f«^y7©^ (Cle 
ar) 3>hn-73 1 8*^bTBSJ 

3 15, 3 1 7^ltl#@©T>f7^7f3 1 

lawaan, 5£^t>ii/^>i, i, i, i&mti 

fi£oT, Fi =1, F 2 = l, F 3 =1, F 4 
= ltttZ>, &©S2fcfc#UTt4. tl/^^3 15, 
3 1 7^LT2#gOr-i > y^7f3 1 

$nffi^^it/^>i, i ( o, owaasn*. be 

oT, HI OlCiftl/fcilO. F 5 =1, F 6 =1, F 7 
= 0, F 8 =0tfc%o 
[0 0 5 6] H8fc, »3ttfc»bTtt-feV^^3 1 
6, 3 1 7&itLX3&U®v s 4 V~f7s4 1 3# 

a«stnft*-&to*A^>i > o, o, ui*a«aft 

So 4#aoafc#UTHH:l/*^3 1 6, 3 17** 
lt4#lOr>fyyx>fyf3 14^SK$n, 1, 

o, i, oaiffiaaft*. H-pBWfca*^*)*^*^ 

0BOv?l/-A36*-e»4«i/7*3 1 9CD*!|fflI(Ci;0X 

*-h&@an#@©5^ry:/x-f ^3 1 1*62« 
I^y^yf3 1 2tc#fT-f£. «EoT, ftl 
ffllC#LTt4-fel^*3 1 5, 3 1 7£*UT2#B© 

s/^x-f y^3 1 2*ta«$n, *fiS"rsffi^-&t> 

1, 0, 0*|fl*Sft5. «t)T, H10 
fcSL&ftfcFi =1, F 2 =1, F 3 =0, F< =0 
£fc£o &<D2&B0&\ZMVXU-kl'?2 3 1 6, 3 
1 7£*bT3#g©yVy7 p X--f y^3 1 3#&jR£ 

n, #&Ts&^fri*/i*>i, 0,0, i*ttH*a 

nSo fi£^T, Fs ==1, F 6 = 0, F 7 =0, F 8 = 

i ta*. 

[0057] «at, iia«H*©ift*^to*/^^>o«i! 

to*;^>©*«fl#t«^fc»^fctt, » iff BO* 

»t*fc«»aft«*ffli*Fi \m3\z7fiLrcm-® 

Wa 1 shSSWlCfcTl, 1, 1, 1 OEffl/W 

>*^rrSo c©EW/^>»ti/2*>f^A«7«* 

tt* XHftfcl, 1, 1, 108B^/^><hfcD, Fi 

»4i*-f *^«»©fi^ta*. 2#Bo*Stfi^F 2 

J4^~:coWa 1 s hHIRW2fca'3&E?>J^^>S*l/ 
TfeOl, 1, 0, OtteZ* SfoT, F 2 f41/2* 
<^;«»!©m#<J:aSo HSIC, F8*l/2U--f* 
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UfcEM/^>«#bT*D 1/ 2*^*^+1, 0, 

i, ooem/^ fcr, f< tti/4* 

i ©^&&i4F4 Ut^ffiF&fcD* F 2 ft«F3©H 
[0 0 5 8] «»9-f >a«t6IC*ViT, j£»tttBO 

ft a ft5S»ttj££««« t 

ss «©«e icttt*a«a«©«Ejwst < & o 

> ^ © 7 -f > t T»4aa*©s««iHT b * v>®m± 

[0 0 5 9] f^T, ftj6*«Hc9I»an**S«^ 
©Htt*£$-fc3l*5*fc, HI 3fcSb&IBrSb 

KWlte#jSbT#D, FattW2fc2*JfcbT;6D. Fs 
«W3fc»lBUT45t), F4 ttW4fc*fjSbTV>*. 40 

3Wff&to*XT*0, Wl, W2, W3, W4©3fl*^to 
^*>3W, W4, Wl, W2, W3t^W5, D 
•6. Fi t4W4ICfiE^Tl, 0, 1. 0©EW^>fc 

a 19, F 2 tiwicfcti, l, l, i<omww> 
tao, F s i4W2fcaoTi, i, o, o^as, F 

4 ttW3fc«oTl, 0, 0, lfcfc*. 
[0 0 6 0] a*. JlniJ-^^^oa^-CttaittKlEW 
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fctonsfc, *&^;btf/^>t4W3, W4, wi, w 

/^>OT2, W3, W4, WlTSfrStlSo &fitr 

-f ^ JHcfc* fcf6-iM ^;v©fc*G*tt/t* >w i , 

W2, W3, W4fcg5$K:&$c H13©^-Y5>y 
^-h*6W6*&«K, Fi , F 2 , F 5 , F4 © 

firmer v^Tfe* #*-f^;pftaLT^sift&'3fc*i 
So ft*, ^n©^^;Kc*5^T'b8ET^ticMb^ 

[0 0 6 1] HI 4li±iSb»JKf6Ufc»aa:Wa 1 
fcttH7fcSbfcWa 1 shHft«*IH»3 lfcB-© 

*&w*n<rtrc**. jift^Awu -fcw^3 17© 

«afc«lS/7^3 1 0j&*tttt;£ttTV>S*T*3. c© 

ffi><y?3 i oai/2*>f^;i«Jc»*-r««-^ (c 
yc 1 e) fcfcUTftflsU ±ifib&tr**S L*ft& 
5* »— 9-^f^;i/©«f*-eJ4"feU^^3 1 7*6ffl** 

nfc4«©**«^*t©ss»*rr*3E3»tsictB8 

$ nfc 4 <@©;£g{&*t £JI& 1 tr"ft3*-f ^ U v % fc-T 

Efiftfr&ofcflk mH^^;i/©Sa*tCAS«i:B«tr 
1 frfcfttM drij y jr ft^T 6 b *ff ft 5 . 
[0 0 6 2] HI 9»4HE-r6UH»tt»©tt©«S«U 
fct»©T?*0, HI 3fc»l/fc«ittt*6U*lSl««i!fr© 
*»^>f>Wi*©4*HP»ajRb&«^ 
K*^^.jfeaE««fcl4a»EWa 1 s hHS:$fflV\ 1 

t)©T*So H19K*ViTFi (t) J43t*««Cff 

inj^r^is^T, 4*i-33iS!u*a/ , «*;u©±A^6T^ 

IMgbtVKc *r*ffl©tf^^T»41*Bfc 
(+Vr, +Vr, +Vr, +Vr) ttyhL 2* 
BJC (+Vr, +Vr, -Vr, -Vr) ttyhU 
3*@»C (+Vr, -Vr, -Vr, +Vr) ttyh 
b, 4*B(C (+Vr, -Vr, +Vr, -Vr) $ir 
7 h« B *©U*<**T»4, l*B«Ctt*>f^©2 
#B©/^>T&£ (+Vr, +Vr, -Vr, -V 
r) tt*;hU BlttC2*BlC (+Vr, -Vr, - 
Vr, +Vr) , 3*BIC (+Vr, -Vr, +Vr, 
-Vr) , 4*BIC (+Vr, +Vr, +Vr, +V 

r) t-tyh-rs. ^vmmmzwvfrmzi*? 

fi#@ffi(ct4, *-f^*«K:Fi (t) ©;^>& 
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£*T$*Ji8JSL;fcGi (t) , Gs (t) , G» 

(t) ©5 s -* swarf*. ®.?t*m >; )\>mzm»u 
[0 0 6 3] 020 \m&y4 >&mmo 7 *H*3ft 

fflK l*M>7)Vmz, 1#B£7#B. 2*Bt6* 
B. 3*Bt5*B£Ang*&ft^*>£i:5>h1- 
S^lCbfcfcCDT**. 02 OlCiSHTF! (t)«jfc 
ME««fclnfc*ttWT. 7#1*o8fRLfl£l|/ , ?*;W©Jt 

[0 0 6 4] &-r«?0<Z>tM' 1*BK (+V 
r, +Vr, +Vr, +Vr, -Vr, -Vr, -V 
r, -Vr) , 2*ltC (+Vr, +Vr, -Vr, - 
Vr, -Vr, -Vr, +Vr, +Vr), 3*ilC 

( + Vr, +Vr, -Vr, -Vr, +Vr, +Vr, 
-Vr, -Vr) . 4*B\Z (+Vr. -Vr, -V 
r, +Vr, +Vr, -Vr, -Vr, +Vr) , 5* 
S\Z (+Vr, -Vr, -Vr, +Vr, -Vr, +V 
r, +Vr, -Vr) , 6#Bfc (+Vr, -Vr, + 
Vr, -Vr, -Vr, +Vr, -Vr, +Vr) . 7 
#BK (+Vr, -Vr, +Vr, -Vr, +Vr, - 
Vr, +Vr, -Vr) S^WJDTS. 

[0 0 6 5] *©iM*jw-ett. i*Bfc (+vr, - 

Vr, +Vr, -Vr, +Vr, -Vr, +Vr, -V 
r) . 2*BIC (+Vr, -Vr, +Vr, -Vr, - 
Vr, +Vr, -Vr, +Vr) , 3*BC (+Vr, 
-Vr, -Vr, +Vr, -Vr, +Vr. +Vr, - 
Vr) , 4*BIC (+Vr, -Vr, -Vr, +Vr. 
+ Vr, -Vr, -Vr, +Vr) , 5#Bfc (+V 
r, +Vr, -Vr, -Vr, +V r, +Vr, -V 
r, -Vr) , 6*Bfc (+Vr, +Vr. -Vr, - 
Vr, -Vr, -Vr, +Vr, +Vr), 7#Bfc 
(+Vr. +Vr, +Vr, +Vr, -Vr, -Vr, 
-Vr, -Vr) t-feybf*. W&&®<D*M f MZ 

[0 0 6 6] 4WMICI2, ttftSfitfcJ:0**fcGi 

(t) , G 2 (t) , G> (t) ©x-^*Wtti-r«. 
«*|fll©IWIW«S4fcttJi:<a6!6:WjS«, fffi©tr& 

fTtt©i£S®ffi84 £?iJtt©ffi^®ffiS 5 t<omzm& 

Stt-«s(cNrat)sns. 0*©0tjT«ffiKft;©&N 
= i 6femesn-ct»*. -jmww*5©«m>* 

tt-*HcMT*to-r. H*©flTl2m*ft:©*M» 1 2 
v>*»*»"c*-6. r©*tt'7MJi';*/t*;ntt, j^me 
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n. 4 A. Sttfc H y r-x-* I . i KftejffittHMtta* 
5 O*SjftC«ftSn*IB*lc»*:UTil0 ST 

snafe©-?**. i \tn§nz$tt>L j t&i#4t& 

Nffll$-l©tt*£?>, OFF©l$+l©«&<2:5. 
[0 0 6 7] it££#Fi <Dfi«<Z^=l%>H?^^2 

10 -# f * hx-* i • t ©aatjesfi^ 

F,©iB©aifti«g(c<fct)#enfc«ftf&#Gj #±9 

5 ju*khi«hr3 

n 3 ©WEE 1 3«6 > P 9-f n 2 ©ItJEE<!:©l8©iS«£0 

nir-rst, BSn= (N ©¥**§) T?*b3*l5. fl*. 
tf. HjR©«tCtt**«mM©£9'r >mtl 6T& 

•■©^-fVRfiUKW&SftTW*. WB. 16*© 

*«««tt4*«t«»w-aru *iini, j&2*an 

2. H3)ian3, Sg4*&n4*t#&n.5. 
[0 0 6 8] §|«tt«. 02 l\Z7*L1tfenffi&*&m 

(t) , F: (t) , F S (t) . -, Fie (t) lift 

^***««fci3ttsn«ii««*©*E*»*jRL 
tv»«. (o, i) \z*=^x%muw)m 

3M*"C**Wa 1 shBIS: (03) KiHTRSStl 
53 T^S. *flTttB3tefcVvt±#&4fl©SV>fcifta 
•fSWa 1 s hH«*fflV>TiaS»«-lf©»S»fel/Tt» 
•5. jfcSSffiSwSlifin lfc4*.sn*lt£ 

ft-^lCrJ^Ttt, Fi (t) aU#B©Wa 1 shg|& 
fc»*t"CV»*. l#B©Wa 1 s hH»«l«»3fc*5 
^TfTA-f^WSSOT, Fi (t) it (1. 
1, 1, 1) ©/WX?«£&5. 
[0 0 6 9] £*» *«ftJT«l©«^* + Vr©ttJEEU 

^;Vit> o vr©«ffiu^;utb, 

JBIBItOitEl/^tl/TW*. H*fc. F* (t) l± 
47 2#B©Wa 1 s hHft^jgbT^D (1. 1. 0, 
0) ©AJI/^^JifeS. Fs (t) S3SB©Wa 1 s 

hw&izttj&u-cfeD (l. o, o, i) wvvxmt 

UZ. T* (t) tt4#B©Wa 1 s hHScfc^JStT 

fee (i, o, l, o) o/vvwittti. mmxits. 

SfT^5«^lC«. ft-f&Wzm lffln 1 (C*fUTB5iE 
BBftFi (t) ~F< (t) ©$g-/t)i/X&epinrts. 

£IT. T!C(S)oT^iicU2SB©ffin 2SS«fS. II 
©IRHIDn$n«.tt[3!;B8*F B (t) ~F, (OB,* 
i«in i icminsnfcFi (t) ~F 4 (t) &-€■©* 
5(7 S->7hUfet>©'Ca5S. C:©ffi)l^SW ; £®4i|fln4 
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TSg-j£3t, 8n9j£££frttVi. Walsh 

[0 0 7 0] -#0 2 lffl^-fS^^-hfcl^T 
G. (t) ttftft*ttC£BW3*lftflmiflre©ttEE& 

J&£*LT^ft. Zl©8l8Ht-JtGi (t) li^ToST? 
*T«K:, Hy hf-^ InCiffltBXm^F. (t) 

[0 0 7 1] 
[*13] 

N 

[o o 7 2] fiu coasiigSTtt. #mmm\z*5 

»t*]IS«*©«E#0l/<»'T?*«<M»&. SUKt£B 

MR 5^ XwO^Tro^C^H-tfcft. ftoT, 4 9-f 
>PW«R©»£. t "3 *§ft£ft« 5 

ftl^;Mi (H«SWi9-f>ftn+l) BtttZ. 
[0 0 7 3] #«>*l»c9'f >n«rWft*5CfcJ:*itt. 
i«SmE/WXffi©KPI;&<ia4>U > WX«£/h3 < 1*1* 
fc*H»*fciM*©»«jW»&nft. X, WtE/W 

xtn-r 7*«ffifc©«ttga*SM>u on/ of fs 
8tt**fl:irrKW7xmE©**^fci:&o, 7 

Mian*****©^ >a&®a{btT-t^^ > h 

[0 0 7 4] 02 1 iC^DtWC^T, 1 6 

*©^2«ffi& 4*«©iffilC»ttTS®ft*®-D "«» 
3. 02 l©$"f S^jf^r-hES-MW:, EVsfclt 
fc ft ft 4 {I©fi£fl*t Sffl t>Tgjnfc£S« 4 HI 

S£ 4 0fr& J: 0 . IftXttlcWR/W^iMMMI: 

ufc* k & "3 a^#©Sffiv^;ni{£< £ft3 * 

7'fn«icEPin$nftS[fiiM#©«£Ei"«;u^«*UT 
ii^ufc^tc, immn\z&mte&i£i'*.)i>o 
mmt (HNraw7-f>an+ 1) r-^A&ftft. n = 

4©»£fctt5 l^A-at&RiSnSOfcWU n=8 
ft 1 9 D«»«*©»«BEfl2Mi 
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[0 0 7 5] 022 K^Sja«5K >»n t^Tft 

tv»«. r (Dmrnm^^mmy-i >&n= 240© 
-r n&rX3 * > h /tfcs&fcs nftffiES'** fc t> © 

TN&ft. ^57*>6M6*»!ft*C, 3^>H7-f/WBE 
ttBI*3HR9-f VfcnOJWntifeKIH^r*-*. t 
>f* > b P 9"f/t©WEttlW«i9-f >&n ©«JO<t: 
fct>fc±JW*. m n= (N©¥#ffi) ©M#£$ 

VT*ft. •fe^>hF5>f/mtf3^>'H5'fntb 

T#JB©F9-f>tICftfflW«»*. PWMR9'f>* 

'Wiciiii*.«<wn?riifctt*. 

[0 0 7 6] 02 3tt. HC<jtaESff»©^7'f >» 
#N=4 0 0 ©#&KU3tt« F5-f ^W£Effl®B*T» 
ft. y973j»6M6*>a:*fc. 3^>H9^;tBE(i|^ 

F F 5-f /t»EEI4HIWR5-f >Scn ©iiftli: t fc(c± 
#LTV»ft. Sffiffttn= (N©¥#ffi) ©j£^®«T 
3«bTV»ft. £©18, F5-fABEEiUT»2 0V*t 

sesscaft. 

[0 0 7 7] ««fc, «E^g9^fflVifcSiC7'r>an 

j*c±ftitBiia**Kwrft. *»w©a»&$sic-r 
«». *rpwi**©Ka*a^ft. ar. wtv^y 

WTft. 02 4tt, 3 7-f> (L = 3) «PWlz»Rb 
TB»-f«»fr©*»©fl»ll**'r. 02 4ICfe^T 
Fi (t) ~F 6 (t) B«MMM«l:4Aft«Ett» 

s*b, Gi (t) ~Gs (t) \m%mmmiz*3-%.& 

«ES»ft*l/T^ft. itS®®«l©S[^tt. (0, 
1) l~M>T£ffifcjE&»£H&T*ftWa 1 s hBHfC 
SfflK 0©i§&£-Vr (V) . lOS^S + Vr 
(V) , #Sn»!WS0 (V) tbfc. ±*6L*1^3 
aRb, TlClfiJoTitSL, aiU©itStTWa 1 s hB8 

»^A5&^tc-rft. ff^«ctt©aksB. is^^ 

A. Jltfll^«S#A) £S*Tfti:bT. H^W^Jl- 

ixT- 1 s i ii s+ 1 t-rftt, &mnm 
fft«c*»enft. 

[0 0 7 8] 
[$C14] 
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2? 



N 



i- 1 



[0 0 7 9] 



I mj) 



n« 1 

[0 0 8 0] ±Eitfc*3V>T, V<»*i> teN+l*@(C 
SSatEtfO (V) T»*»*6, 
(t) ft (N/L-l) HiSTMU a-afctfttt* 

-rn«&<* »«©L*fl!)»iwfc»4iB-«fcaD* 

[0 0 8 1] (1) K«EE^;PXBO|BIH39««*L^ ^ 

(2) K«E/t;Wxt;t-f7^«JEt<0«ffi«*<«5l> 
U ON/OFF M^lt SlEft-S-ffc/t-f 7X«BE©lt 

[0082] ±iEi5:tc«eoT{gs^-r> <n 

+ 1) 0f^Vo + i) SfrlM**fc* I i j 1 ~ 1 
*T?8ttbfc«&£*0T, ft*ttIu*to<DWf1?/"N 
ftoT, NjjJ**<ftSI:foTV(i + i) ®« 

£j£Uu (t) = Ft (t) -Gj (t) tC&0@24 
OFi (t) -Gi (t) , F 2 (t) -G a (t) « 

N 

— y 



29 



30 



•5 n^^onttftH^E«mott]»39«ssn 

«fc D«A^O9m«OHttft4»tt]9f%AsUaii*0!>S 

10 0 8 3] £U©£C«*, *RnTHNMI*K®* 
£0)ffifo«B;frifc£5fcJlUTV>3. H2 5 
»W»©-fll««Ufcfe©'C**. tt9'f>|b9«2 4 0 

KWEWa 1 s h|IB&£fflV> 5. 02 5IC*3 

HTFi (t) tt*2SffiK*»tt5«»tr, 
#U*fi/^*Jl'©±*>&T^J®3fc£gL-0»<. 1#B 
C (+Vr, +Vr. -Vr, -Vr) . 2*gfe: (+ 
Vr, -Vr, -Vr, +Vr) , 3*11: (+Vr, 
-Vr, +Vr, -Vr) *-fes/ r-"f£. &&5-f >C 
(+Vr, +Vr, +Vr, +Vr) ttyVt*. 

-#e*«w»fc8aosn*5 f --*ffl*Gj <t> 

SciSSl*ilC-l, 2#BK-l/2, 3*BlC0tl/ 

tf4 <t) £u*©#a*ynn©rt*>*. -l.o. 

1 /2 i LTtrSf* t**. Gi (t). G* 



Gj (t) 



'ijFi 



1 - 1 



[0 0 8 5] 
[ftl 7] 



N 



L V» 2 1/2 

V(wu- ( jr ' (N_ i< 1 mjn 

■ = i 

[0 0 8 6] H 2 4 tC^brcflllC, t£&©frfiWffiT 

\t, tmnmmGi (t) i^^^xcj;oT^a£ 

*a**^^>Tr*5 5 4:fll#*«iGi (t) KteSS 



(t) . G 3 
[0 0 84] 
Kl 6] 



(t) <hfc£. 



(t) 



IT 



r (HU)J r k 



(t) 



40 025©Un (t) , Un (t) , U 

33 (t) 2©«4*«/V>T!»oTt>*l 

[0 0 8 7] H2 6»4tt5^>***2 4 0#T?raRra« 
9>f >*#«7*©»&fc45ViT. jfeMSttlHEWa 1 

(t) tt*tt«sfc*>tt*»»'e, 7*-foatRL?«a 

[0 0 8 81 1*BC <+Vr, +Vr, +Vr, +V 
r, -Vr, -Vr, -Vr, -Vr) 
50 2*B\Z <+Vr, IVr, -Vr, -Vr, -Vr, 
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-Vr, + Vr, +Vr) 

3*gtC (+Vr, +Vr, -Vr, -Vr, +Vr, 
+ Vr, -Vr, -Vr) 

4*Bfc (+Vr, -Vr, -Vr, +Vr, +Vr, 
-Vr, -Vr, + Vr) 

5*@(C (+Vr, -Vr, -Vr, +Vr, -Vr, 
+Vr, + Vr, -Vr) 

6*@(C (+Vr, -Vr, + Vr, -Vr, -Vr, 
+ Vr, -Vr, +Vr) 

7#BtC (+Vr, -Vr, +Vr, -Vr, +Vr, 
-Vr, +Vr, -Vr) 

£i7^>l:, (+Vr, + Vr, + Vr, +Vr, + 
Vr, + Vr, + Vr, +Vr) 

[0089] e^«*n»cwiDan-55 s -*fi*Gi 

(t) ±tas;tc < koTifS^nSo «s/t*>*B 

BlC-1/4* 4*@IC0, 5#BtCl/4, 6*Bfc 

N 



(16) #B¥7-7 24 54 

• 1/2, 7*lfcl£U F< (t) «K«)*S«?»iW 
<D/^>£, -1, -1/2, 0 fcUTttJ|rr*fc* 

Gi (t) , G 2 (t) , Ga (t) <h&5<» 
»&fe3*HI9WlH«* *H*^©W»tt»ttBI+U 

i j (t) ©«fcfcD, **/ i «*>te±stt*oa^s« 

[0 0 9.0] X> *ft*»«***fc^5^>*tttt 

Vu<0x-*£«T©&jU 8(ct£oTff-* 

u flr^MKBUpansx-^ft^Gj (t) \m 

K^«BEttjteta 6ft Vi*i&S. 
[0 0 9 1] 
* [ftl8] 



[0 0 9 2] 



(k #L + m) j ) 



1/2 



:i 9] 



k = i/L 



(t) 



i-l 



N/L 



(t) 



[0 0 9 3] a*©«*5-f >WlST«il«^*Ufc 

[0 0 9 4] K±RWLft«K, Stfc&IiRftK&Sx* 

N 



L$®xr^^^<> #<z>»st2 oic^tmimx 

30 K 

[0 0 9 5] 
[&2 0] 

N/L 



(t> 



'ijFi 



(t) + 



1 V"^ 



ajj r k 



(t) 



k-l 



[0096] i ®x\mmmzm^fiit^Mx^^) 

iDR^-fflSn&L+OT-^Sigfflx-^Vki ©ft 

*«rs«rc£QraBttc*fr>T&0ici9n«£t< tn 

(t) ;WPOB**t24 0X3 2 

0X3 (RGB) thX, 7I/-AH»»#6 0 Hz© 
1$. lHJRSi&D 7 2Mfcfc*. ^-3TiS»^*Sfc* 
T*</ty7r**U*Kfifcf , tefl»«BEGi (t) «r 
«JH/ft«»6itt»!«7'f^IC'sW&f*t. 4MtJ|l 
&TftgUT2 8 8ns, 8 H**ttt? 5 7 6 nsT?jfa9t*« 
»7-r3#g****. £ £ Tx- * * * 'J S ©g?*ttt 

J»»lil»t*ftffi3tlxTH»KIHM-«M««**. * 

^Hjic«fcsfi3ix-^Vki©ftfiL*j*fcJ:ntf, lmtJ 
fcSfcLfcl$©x-*£fflV>*«WT£. I.iS2*L 



TLj9»6©«ffftlHi(r«)»R»C»»bT:, ¥7?*© 

3. K«jH]K©f8tRft^T#5. 
47 [0 0 9 7] 

sec, c:n*3*aa&»*-&te*/'<^> 
i;Tj£3tE«fi»£Bf£©«JS*^a^»"r5«te lt 

t^53»*««**. tt^M#©sa*«a*-&fc-B-/i^> 
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im zjimzm.-? e l i^sa^s-fr-a-/^ 

[0 0 9 8] X. *%HJKJ:tl«» m&mi%(D&$:mX. 
nt>F 5^KKfl;&Lj£2m«£f?r£©7-r 

0. ±.if*>YYv<1 n©Wl£fc=i i E>'K5'fn©WE 

[0 0 9 9] S6fc*^WlC«tS«1*SLKi!l*fetCi 
n«. ^ON/^>(D«^(C*^Tfe. «**;!<©#© 

#0!i© «»±o tmfr y cjl *> Si»©J8ft#& < 
-aHBB*»#sn«. lO«.T*KMfcJ:*»ilWft*ife 

tUBB**/' mftfcp&e 

(t) CDM-JUc^HttttB^-^ViiCDlWItlEXtt 

[01] *ft9!K#fe«IKMHpttS©JM^ft#tftt 

^t"7n>.y?0T&S. 

[02] m^^>mmm<Dmmm^-r^-is.>if 

[03] E3JfB8»ffl-Wr»*Wa 1 shHRS^flR 
[0 4] *»^**Offa«WIBfcJ«-*3>l*5Xh 

[05] 01 K^u&ttBSssvnbianraAfmtt 

[0 6] HSCa^&HUBBfc^SftS^Ua^y 

[07] l^i;<0 5ir^bfcKS)lallStC-&*n5Wa 1 
s hlJ8&S8±0&©«JSfl£^-riHltt0T*S. 
[0 8] Ri;<B5l:9U^inBKC#Sn«9dHI 
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[0 9 ] #*ot hj * xsi*a/'?*;v©3t^^6^'r 

4f77TT&*. 

[010] <WSL2r5CfcS<**5-f>HttH»*S 

[011] ?fiS/Wl'©3t^S&w-r^'77TS4. 
[012] fc-feUBB&ClffS&Wa 1 s hHScffc£[§ 
K©*^«"J2:^-rislK0T*2.. 
[013] «fr6U^rS:KS<**7-f>HRK»** 

[014] (KT6l/Vttlcff9ftWa 1 s hM»38£lsI 
US©«^J^-rialK0T?*?). 
[015] ti»©¥M7hU?xaWMH»B®3fc? 

[016] ni;<tt«c!>iiM'srhU9xa«M^ai* 
[017] n u < ft*©*iMv h u *xstt***m 

®3fc3*J65&jS , r$ r 57Tri&*. 
[018] JWBV h 'J ^XH8t&*^gB©ffife»fe# 

[019] IK* 5L#*fc*<**5-f >HWigIS©ffi 

[02 0] 111*6 U2F*K:S<M^>PIISB»©M 

[02 1] **wfc*>*»**ft5-f >Hwato!rtt©a 

[02 2] H5-f/WffitH»a«5-f>*iOW«ft 

s-r^57-es5. 

[02 3] HU< H5MVWI£iWI«iR9'f>*fc© 
30 K«S:^-r^77T*.6. 

[02 4] f^0/Vl*«EESHIC£«IM*5«$S« 

[02 5] *Xrfllc*fr«/w;i«EXH«JBV>fcMll 
[02 6] RU<*»lflte***A;ia«EE*H*Jllt> 

•5. 



1 




40 2 




3 




4 




5 


m^wm 


6 




7 




8 




9 




1 0 


R/W7 HUX^S 



1 1 mmmw^m 
so 2i =sV7)wn?v)vmmh 
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(18) 



&PW7-7 2 454 



2 2 jtt'janyh 

2 3 **:V3.-yb 

2 4 ^^ijanyh 

2 5 ^^'Ji=.yh 

2 6 5 >^58£@» 

2 7 S€T5i*7 

2 8 ®*ffib7K WX58£IhI8 

2 9 7H1/X«^@K 

3 0 M*fflb*'fS>:yf?£0» 
3 1 Wa 1 s hM8cfS£[Hl!& 

32 mmm&&\Bim 



3 3 l/^^EK 

3 4 jRJ?|ga-»/h 

3 5 h 

3 6 «JH§a=? h 

3 7 tBJfgar:«yh 

3 8 mm$3-=.yh 

3 9 «JH§a=* h 

4 0 gfgfga- y h 
4 1 iSgSgaxy J- 

10 4 2 8/4^088 



Ml] 



H/W 













* * 



2 4.**" 



f -ft 



1 



"5 

17FJ7* /\**iu 



)■ 



[02] 



1/2 tM7^ 



Fl(1 
F 3 (1 
F«(t 
F 5 (t 
Fe(t 
F»(t 
Fa« 

Gift 
S 2 (t 
G 3 (t 



-VrL 
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(20) 
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dp 



(B) 

34 35 36 37 38 39 40 41 



mm 



3 1 



(sH 

i 



Wa I s h 



&F 



8/4 



Y 

32 



4 2 
•33 

— >CL1' 
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(21) 



4$SW7-7 2 4 5 4 



Data IN 



Add 
IN 



r e s~s ^\ 



WE 

G 

CK 




[07] 



1111 
1 100 
1001 
10 10 



3 1 1 



r 



31 



4tM 
Dip Sw 



QC<t\ 
Dip Sw 



Dip Sw 



Dip Sw 



3 1 5 



-312 
-313 



3 1 4 



316 



Clock 



Load 
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